Interleukin-1 controls the constitutive expression of the Cyp7a1 gene by regulating the expression of Cyp7a1 transcriptional regulators in the mouse liver.
Our previous study using interleukin-1α/β-knockout (IL-1-KO) and wild-type (WT) mice demonstrated that IL-1 acts as a positive factor for constitutive gene expression of hepatic cytochrome P4507a1 (Cyp7a1). In this study, to clarify the role of IL-1 in the expression of the hepatic Cyp7a1 gene, we focused on Cyp7a1 transcriptional regulators such as α-fetoprotein transcription factor (FTF), liver X receptor α (LXRα), hepatocyte nuclear factor 4α (HNF4α) and small heterodimer partner (SHP) and examined the effects of IL-1 on their gene expression by real-time reverse-transcription polymerase chain reaction using IL-1-KO and WT mice. We observed no significant differences between sex-matched IL-1-KO and WT mice with regard to gene expression levels of FTF, LXRα, and HNF4α, all of which are positive transcriptional regulators for the Cyp7a1 gene. However, interindividual differences in hepatic FTF and LXRα expression were closely dependent on the gene expression level(s) of hepatic IL-1 and tumor necrosis factor-α (TNF-α), while interindividual differences in hepatic HNF4α were clearly correlated with the expression of IL-1, but not TNF-α. In contrast, the gene expression level of SHP, which is a negative transcriptional regulator of the Cyp7a1 gene through inhibition of FTF function, was higher in IL-1-KO mice than in sex-matched WT mice. These findings demonstrate that, like TNF-α, IL-1 positively controls the gene expression of Cyp7a1 transcriptional upregulators but, in contrast to the previously reported action of TNF-α, IL-1 also acts to downregulate SHP gene expression.